1) HISTaRICAL INTRODUCTION. SINCE Claude Bernard's puncture of the medulla oblongata and Eckhardt and Kahler's researches on experimental polyuria, the existence of relations between the sympathetic nervous system and metabolism has been established beyond doubt. But clinical medicine has derived little profit from these experimental data. Kahler endeavoured in vain to locate the causes of diabetes insipidus in the medulla oblongata ; others have been equally unsuccessful in connexion with diabetes mellitus. With the exception of a few rather doubtful cases lesions of the sympathetic centres in the brain-stem have not been found to be definite pathogenic factors in the causation of metabolic disturbances.
The experimental difficulties were first surmounted by Caselli, who, after electric stimulation of the suprahypophyseal portion of the base of the brain, found slowing of the pulse, increase of blood-pressure and, in one case, glycosuria. But it was not until 1909 that Karplus and Kreidl obtained clear evidence of the presence of sympathetic centres in this region, the irritation of which was followed by dilatation of the pupil and palpebral retraction as well as by vasomotor changes and sweating. In 1912 B. Aschner, after stimulation of the hypothalamic region, obtained the same effect as Claude Bernard after his piq4re: namely, glycosuria and polyuria, as well as contraction of the uterus, rectum and bladder. Four years later he assumed the presence of centres for the sympathetic and regulation of metabolism and intestinal function, but without adducing further experimental or clinical evidence.
In the same year (1912) Schmidt and Krehl demonstrated the presence of heatregulating centres in the diencephalon. After undergoing transverse section of this part of the brain warm-blooded animals lost their power of heat regulation. These statements were confirmed by myself shortly afterwards, and at the same time as Schmidt I showed that heat-regulation was due to the function of a limited part of the brain-stem, namely, the tuber cinereum. Together with Citron I demonstrated the absence of fever in animals experimentally made "cold-blooded," following introduction of fever-producing agents (anaphylatoxin, colloidal suspensions, salt solutions, &c.).
Working with E. Schneider I found a certain diminution of protein metabolism after irritation of the hypothalamic region, while E. Grafe, in accordance with this fact, observed a marked increase after transverse section.
From the beginning of my work on the regio subthalamica, in 1912, until now I have endeavoured to bring forward experimental and clinical evidence in favour of the important role of this part of the brain in the causation of different metabolic disturbances.
(2) ANATOMICAL REMARKS.
From the phylogenetic point of view the diencephalon certainly belongs to the oldest parts of the brain. In lower vertebrates it seems to play a leading part as the highest centre of nervous regulation. L. Edinger calls it the "archithalamus," whereas the "neothalamus" only develops later in connexion with the progressive evolution of the telencephalon.
As for the histology of this region, a large number of nuclei and fibrous tracts have been described. It would be going too far to give a detailed description here, the more so as we only know very little of their physiological function. I therefore refer only to the work of L. R. Muiller and Greving.
(3) DIABETES INSIPIDUS.
B. Aschner first observed polyuria following his piqu're of the infundibular region, and I confirmed these statements at the same time as Roussy and Camus. The curves demonstrate the increase in excretion of water and the decrease in the quantity of urea. In fact there is the same failure to render the urine less dilute, as in human diabetes insipidus. By injection of irritant substances this polyuria can be kept up for weeks.
It therefore seemed to me that it would be interesting to repeat what Kahler had done with negative results: i.e., the search for clinical evidence as to the pathogenic r6le of the infundibular region in the causation of diabetes insipidus. When I began this work, the general view was, that the disturbance was caused by a failure in renal concentration (E. Meyer) due to hypopituitarism (E. Frank). I myself had done some work which favoured this hypothesis, as I had been able to isolate from the posterior lobe a crystalline substance which I erroneously supposed to be a polypeptid, but which probably is an amino-substance somewhat related to histamin.
It was a simultaneous experimental and clinical observation which led me to abandon the pituitary theory. For I found that neither experimental hypophysectomy, nor complete destruction or atrophy of the pituitary gland in human beings produced polyuria, in spite of the entire absence of the urine-concentrating amino-substance. I had the opportunity of seeing the first cases of cachexia hypophysipriva in Hamburg, described by Simmonds.
The absence of any polyuria, hypothermia, hypoglycaemia, or obesity (but on the contrary, the presence of marked cachexia), impressed me considerably and encouraged me to search for some other pathogenic factor. In clinical pathology it is chiefly those alterations which involve the infundibular region and the tuber cinereum that lead to diabetes insipidus. In the well-known case of E. Frank (diabetes insipidus after gunshot wound), which induced this author to accept the pituitary theory, careful examination showed that the bullet was not in the sella, but on the top of it, i.e., in the infundibulum, or tuber cinereum.
In other cases we find tumours of this region, inflammation, syphilitic meningitis with gumma, tuberculoma of the infundibulum, tumours of the hypophysis and third ventricle, apoplexy, hydrocephalus internus, epilepsy and migraine. Some interesting cases have been described in this country by F. Parkes Weber and others.
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More recently a few cases have been reported in which diabetes insipidus arose after an attack of epidemic encephalitis. I have also seen the opposite condition: disappearance of diabetes insipidus after encephalitis. Now we know that epidemic encephalitis is a cerebral disease, not a glandular one.
The frequent occurrence of diabetes insipidus after injuries of the skull is easily explained. The infundibular region, fixed to the sella turcica, is a part of the brain most exposed to coup and contrecoup. The uncomplicated persistence of diabetes insipidus for life in many of those cases, the presence of other nervous troubles (vasomotor, cutaneo-secretory, epileptiform, migraine trouble, lesions of the chiasma) and the absence of genuine pituitary symptoms are in favour of the diencephalic theory. I have seen a Bulgarian officer who after a shell explosion, and wounding of his forehead, immediately developed bitemporal hemianopsia, and persistent diabetes insipidus.
In another case of a prominent physician whom I saw after a severe fall, there was polyuria of 5 to 8 litres in the beginning, 3 litres later, glycosuria (4 to 7 per cent.), which completely disappeared after a few months, attacks of migraine with slight transient hemiparesis and agraphia, hemihidrosis and vasomotor hemiparesis, during which attacks the polyuria again increased.
Finally, I have remarked that in a few cases injection of even large doses of pituitrin fails to increase the urine concentration. I have dwelt perhaps somewhat too long on the subject of diabetes insipidus. But it seems to me to be an interesting example of autonomic nervous regulation of metabolism. Water, and salt metabolism (molar metabolism), must be regulated in every instance in order to prevent dangerous alterations of molar blood concentration. The kidneys work too slowly to correct instantaneously the balance at every moment. Their duty is to excrete the excess of either water or solids. Instantaneous regulation, however, takes place in the tissues through the capillaries. This regulation works so marvellously that even after abrupt change in the percentage of the solids (by intravenous injection of hypertonic salt solutions) the normal level is immediately restored. This regulation is influenced by the autonomic nervous system. Disturbance of this regulation leads to polyuria-in slighter cases only to diminution in the concentration of the urine. In rare cases it leads even to salt retention with latent or manifest cedema.
The best tests in order to detect slight disturbances of this kind in cases where some diencephalic trouble is suspected are: (1) the concentration test (2) the estimation of salt and water excretion versus retention, by urinary analysis and taking the weight, after ingestion of 15 grm. NaCl.
It is of the greatest importance to make a thorough histological examination in cases of diabetes insipidus coming to autopsy. I have seen one case examined by F. H. Lewy in our clinic with a normal pituitary and simple degeneration of the nucleus supra-opticus. Similar cases bave been published by Roussy and Lhermitte in Paris (syphilitic basal meningitis, destruction of tuber cinereum, normal hypophysis). Another case was reported to me during my stay in New York.
Histological examination in these cases will help us to localize the sympathetic " centres " (if it is allowable to use this inexact term) in the diencephalon better and more accurately than we are able to do at present-and to establish their relation to the pituitary body. From the tuber cinereum nerve-fibres go to the nucleus of the parahypophysis. This fact would explain the occurrence of diabetes insipidus in cases of metastatic tumours of the pituitary body which are too small to effect a compression of the diencephalon but cause a reflex disturbance.
(4) DYSTROPHIA ADIPOSO-GENITALIS.
A review of the literature of Frohlich's syndrome gives a very disappointing result. If we confine ourselves to the post-mortem findings we see great discrepancies. There is hardly any part of the hypophysis or its neighbourhood w4ich has not been accused of being the cause of this interesting anomaly.
As regards the posterior lobe, I believe, from the evidence of animal experiments and judging Fahr's case of isolated posterior lobe destruction by an epithelioma, that it has not much influence either on growth or on metabolism.
Destruction or atrophy of the anterior lobe nearly always gives rise to one of Frohlich's symptoms, viz., genital atrophy. Obesity following bypophysectomy has been observed by Biedl, Cushing, and Aschner-but lesions of the infundibular region cannot be excluded from these experiments, the more so as Victor Horsley and Handelsmann, in their experiments, did not obtain obesity. In human pathology, at any rate, destruction, or atrophy, of the anterior lobe has quite the reverse effect: viz., cachexia (Simmond's disease).
On the other hand-all the classical phenomena of Frohlich's disease can experimentally be reproduced by a mere lesion of the diencephalon between the tuber cinereum and the corpora mammillaria (Bailey and Bremer, and my own observations).
Biedl enunciated the theory that the pars intermedia is involved in the cases of pituitary origin. This theory is difficult to prove or to disprove, for the intermediary cells extend along the infundibulum and the diencephalic base. It is quite impossible, experimentally, to destroy these cells without damaging the diencephalon as well.
The post-mortem findings in more than ninety cases clearly demonstrate how unsatisfactory the pituitary hypothesis has become. In some cases the lesion is found in the anterior lobe, in others in the posterior, in a third group in the pars intermedia and ductus infundibularis. In a good number of cases (more than twenty) the pituitary gland has been found normal, or so slightly affected that it cannot be regarded as impaired functionally. Striking cases have just recently been published by Lude, Raab, Gottlieb, et al.
Erdheim, in 1904, first suggested that a disturbance of some nerve centre was the cause of Frohlich's syndrome. Marburg even used the term "cerebral adiposity." But in the following fifteen years the pituitary body excited much interest, and indeed was so often found affected in these cases that the pituitary theory seemed to have gained the field. When I attacked it in 1920 I was severely criticized. In the past four years, however, views have changed under the weight of facts, and the importance of the diencephalon in the regulation of metabolism is now beyond doubt, whereas the role of the hypophysis in the development of dystrophia adiposogenitalis and obesity has still to be determined more accurately.
Biedl and his assistant Raab have differentiated two forms of dystrophia adiposogenitalis, one of hypophyseal and the other of cerebral origin. I am not sure whether this solution of the problem is a very happy one, as usually nature does not work in entirely different ways in order to produce the same symptoms. I rather believe that the diencephalic centres always play the foremost part in the development of dystrophia adiposo-genitalis, but I do not deny that the pituitary body has a great influence upon the function of those centres and that its internal secretion is indispensable not only for normal growth and sexual development, but also for normal metabolism.
During the last few years I have seen interesting cases of obesity with and without genital atrophy following epidemic encephalitis and serous or syphilitic meningitis. Many other authors have reported the same for epidemic encephalitis (Economo, Bertolani, Nob6court, Livet, Feudel, Bychowski, Stiefler, M. Mayer, Roger et Aymes, Raab, &c.). One of my most interesting cases of obesity (weight 340 lb., unaffected by treatment or diet)' was a case of syphilitic meningitis. I believe such cases of diencephalic origin are the most resistant to any form of therapy. My case, for instance, took more than 2,000 thyroid tabloids and had had more than 100 polyglandular injections without the slightest effect.
Obesity and general atrophy are not necessarily combined. There are cases which present only one of the two symptoms. It is more than probable that the sympathetic centres regulating metabolism and sexual development are not identical, though closely related.
It is interesting from the practitioner's and from the scientific point of view to note not only those cases with well-marked symptoms, but also the " formes frustes." For instance, a few weeks ago I saw a patient whom I have known for nine years. He had had a severe motor-car accident. Immediately afterwards he manifested polyuria and gained 7 lb. in twelve days; during all the preceding years he had observed his weight carefully and was sure that it had remained the same.
The cause of diencephalic obesity is not a lowering of basal metabolism. I have studied a certain number of cases with Dr. W. Arnoldi. It.'s not sufficient to determine the basal metabolism only, as is the fashion nowadays. This procedure seems to me like judging the function of the heart by only counting the pulse at rest. What we need is a functional diagnosis of metabolism with estimation not only at rest, but after meals, and even after different sorts of meals, not only as regards oxygen consumption, but also the carbon dioxide production, change of blood-sugar, and output of nitrogen as well. If we do this, we see that these cases of obesity have a tendency to oxidize their sugar insufficiently, to change it at once and deposit it in the form of fat. Their respiratory quotient c02 is high; their oxidation processes are slow.
It we apply different tests in order to examine the sympathetic system (which vary in value, but on the whole help us a little to judge the individual form of reaction, and perhaps somewhat of the peculiarity of our patients), then we find a disturbance of the vegetative nervous system balance, with generally more marked irritability of the para-sympathetic part (vagotonia, to use this term with the above-mentioned restriction).
Biedl, who now recognizes the cerebral type of dystrophia adiposo-genitalis, has drawn attention to one special syndrome of the dystrophia adiposo-genitalis combined with other abnormalities of development such as polydactyly, retinitis pigmentosa, cerebral lesion and mental disorders. This syndrome has been already described by J. F. Laurence and R. C. Moon in 1866, but it is Biedl's merit to have established it as a definite morbid entity, which-following the proposal of F. Solis Cohen and Ed. Weiss, who last month published four cases in one family-we might call the Laurence-Moon-Biedl syndrome.
Similar cases, mostly isolated ones, have been reported by Raab, de Schweinitz, Engelbach and A. Mahon, Douglas McAlpine, Jaksch, Bardet, Bertolotti, Razahal, Farn6s, Sievert, Madigan and Thomas Verner, Moore, and by F. Parkes Weber.
Another variation of dystrophia adiposo-genitalis, or rather pluriglandular insufficiency, with troubles of sympathetic innervation and a peculiar form of pigmentation of the skin (figs. 2, 3) has been observed already by me in four cases, two of which I have demonstrated at the Berlin Medical Society. A case was demonstrated by Dr. Ullmann. The characteristic features are: Physical under-development, a certain degree of psychical infantilism but without mental deficiency (my first case was a Russian lady doctor), genital dystrophy with or without obesity, diminished response to the administration of suprarenin in relation to blood-pressure and bloodsugar, want of specific dynamic effect on metabolism after glucose ingestion; finally a most characteristic pigmentation with hundreds of small navi (developing in the first or second decade of life) like those of Recklinghausen's disease, mostly discrete, some of them in the form of " taches de caf6 au lait." The differentiation from true Recklinghausen's disease is shown by the absence of neurofibromata and the presence of the above-mentioned signs of endocrine and sympathetic disturbance. The differentiation from urticaria pigmentosa is shown by the absence in microscopic specimens of basophilic cells, which are generally a prominent feature of true urticaria pigmentosa. I am convinced that this syndrome, which I have described and propose to call " dystrophia pigmentosa," is not uncommon, and that once attention is drawn to it, it will be found as well in other cases.
One of my cases, a boy of 16, had all the characteristic signs of dystrophia adiposo-genitalis and congenital optic atrophy with amaurosis of one eye, and concentric narrowing of the visual field in the other eye-probably on account of hereditary syphilis. (5) DIABETES MELLITUS. At first sight it would seem wrong to associate the diencephalon with diabetes, now that its pancreatic origin has been definitely proved by the success of insulin therapy. But we must not forget that pancreatic activity, like any other glandular function, is under the regulating influence of the sympathetic nervous system. Besides, the effect of nerve irritation on sugar excretion is well known to all of us.
The classical work of Harvey Cushing has given rise to much discussion as to the r6le of the pituitary body in carbohydrate metabolism. But I am convinced that the frequency of disturbance of sugar tolerance and blood-sugar level are not due to loss of pituitary function but rather to involvement of the interbrain. Among 190 cases of acromegaly I found glycosuria or hyperglycmia in 82, i.e., 43 per cent., and its frequency in other cases of pituitary or basal tumour or basal meningitis is in about the same proportion. Some cases of epidemic encephalitis with glycosuria also have been reported. L6pine'observed a case of diabetes with 4'5 per cent. sugar and 2 to 3 litres of urine, accompanied by arteriosclerotic degeneration of the corpuqs striatum. I have demonstrated degeneration and cyst formation in the hypothalamic region of two cases, but I am'not sure of their significance. Th. Brugsch, F. Dresel and F. H. Lewy, in our clinic, have made a careful study of the corpus striatum, and so far they have found distinct degenerative changes in the corpus striautm in every one of the fifteen cases that have come to autopsy during recent years. It is necessary to investigate at autopsy the basal ganglia in every case of diabetes in order to establish definitely the r6le of the interbrain and its relation to pancreatic insufficiency.
The simultaneous occurrence of glycosuria and polyuria in some cases (where the polyuria is not the effect of an abnormally high output of sugar) must be explained by simultaneous alterations of carbohydrate and water metabolism. At times I have found a true combination of diabetes mellitus and insipidus. The impairment of urine concentration is obscured by the presence of sugar, which gives apparently normal figures of specific gravity, but this becomes evident when concentration tests 21204 ODr,y subst. . 4) shows the want of urine concentration and the increase in blood concentration in one striking case after abstaining from drinking, though I admit that usually the changes are less marked. The frequent concurrence of diabetes and obesity has to be explained in a similar way. Both conditions have been observed to develop after tumours and inflammations of the diencephalon and its base. From animal experiments and from clinical investigations we have come to the conclusion that disturbances of the regulative function of the interbrain between the tuber cinereum and corpora mammillaria give rise to lowering of carbohydrate metabolism and obesity, those of the corpus striatum to hyperglyceamia and glycosuria. In both conditions there is a defective utilization of carbohydrates: in the first one sugar is deposited in the form of fat (high respiratory quotient), in the second one it is excreted by the urine (low respiratory quotient). I refer to the work of W. Arnoldi done in our clinic.
Without going into further details I omit the influence of the interbrain on temperature-regulation (hyperand hypopyresis), on vasomotor activity (hyperand hypopiesis), and secretion of sweat.
There is a close relation between endocrine glandular activity a.nd syMpathetic nervous system regulation. In Basedow's (Graves') disease we -meet with the simultaneous occurrence of increased thyroid and sympathetic activity, in Addison's disease with lowered suprarenal and sympathetic activity, in dystrophia adiposogenitalis, with above-mentioned variations. In diabetes insipidus we have discussed the relations between the pituitary body and the subthalamic sympathetic nuclei, in diabetes mellitus the relations of the diencephalon to the pancreas and pituitary body. Fr. Kraus has included this synergism between endocrine and sympathetic function under the term " vegetative system," a term which I think very appropriate, as it reminds us of the co-operation of both systems so essential for the functional integrity of life.
For the consideration of some other problems-chiefly those regarding the individual peculiarities of our patients-we need a more synthetic point of view, like the one of the Hippocratic school in olden times, which has been too neglected during the past century in favour of the analysis of symptoms. I should be glad if my work on the relations between sympathetic and endocrine activity will help a little to get a better understanding of some physiological and pathological problems of metabolism. I am quite aware of the hypothetical character of many of the views expressed, but there should be imagination and play of ideas at the root of progress in science. I hope that, following our line of research, which combines animal experiment, clinical observation, and pathological investigation, we shall slowly but steadily arrive at a better and more complete understanding of the physiology and pathology of the vegetative system.
Dr. F. PARKES WEBER said he had recently had the opportunity of examining a few cases allied to the rather rare types referred to by Professor E. Leschke. Since January, 1923, he had occasionally seen a man (Hebrew), then aged 39 years, with retinitis pigmentosa, obesity and sexual impotence-an isolated (non-familial) case, and not a typical case of dystyophia adiposo-genitalis. His attention had been specially drawn to the subject by a letter fromn Dr. S. Solis-Cohen and Dr. E. Weiss, of Philadelphia, asking him if he could add any subsequent data regarding the family-group of cases published by J. Z. Laurence and R. C. Moon in the Ophthalmic Revietw, London, 1866, ii, pp. 32-41 Recently, Dr. Adolphe Abrahams had shown Dr. Weber a man, aged about 40 years, whose whole body was covered with small blackish pigment-nevi (lentigines), and who had a peculiar excess of the soft parts of his fingers and toes' with ulnar deviation and overextensibility of the fingers, but had not typical dystrophia adiposo-genitalis as mentioned by Professor Leschke. He (Dr. Weber) regarded the case as allied to Recklinghausen's disease and tuberous sclerosis of the brain, the patient having likewise a gradually progressive hemiplegia of the right side, which might be explained in that way. There was no headache, vomiting nor optic neuritis. The pigment-naevi might be regarded as taking the place of the facial neevi of the adenoma sebaeeum kind, which had been noted in a good percentage of cases of tuberous sclerosis of the brain.
In regard to the consideration of the two rare combination-types referred to above, he 1 In connexion with this peculiarity of the patient's fingers and toes, which was of congenital or early developmental origin, I cannot help thinking of the rare cases of clubbed fingers of congenital or early developmental origin, which may be familial. Cf. F. Parkes Weber, Brit. Med. Journ., 1919, ii, p. 379. In another at first supposed familial case (Med. Pre8s, London, 1921, clxii, p. 27) , in a man, aged 51, the clubbed fingers apparently were a sign of commencing secondary osteo-arthropathy.-F. P. W.
(Dr. Weber) wished especially to draw attention to the following points: the retinitis pigmentosa might be represented by an atypical pigmentary degeneration of the retina; the dystrophia adiposo-genitalis might be incomplete and atypical; the symptollms of Recklinghausen's disease might be incomplete and atypical (for instance, innumerable cutaneous lentigines) ; the other occasionally associated developmental abnormalities, such as polydactylism or congenital malformation of the heart, might be various in kind and degree. He (Dr. Weber) believed that the association of polydactylism with definite or incomplete dystrophia adiposo-genitalis and retinitis pigmentosa was to be regarded as analogous to the occasional association of congenital cardiac abnormalities with Mongolism.
Hypoglycopyresis. By OTTO LEYTON, M.D. IN the past, diseases have been named either after the men who described them or after the most prominent signs or symptoms. For instance Parry, Graves and Basedow were the earliest writers upon exophthalmic goitre, and at different times and in different countries the condition has been called Parry's disease, Graves' disease and Basedow's disease. Gull and Ord described a condition due to atrophy of the thyroid, and some called it Gull's disease, others Ord's disease, then later it was named after the most obvious sign, myxcedema.
The disadvantage of calling a disease after a man is twofold; first, it adds to the burden which our memories have to sustain, and secondly it leads to confusion because in different lands the name is not identical. For instance the disease we in England used to call Graves' disease is called Basedow's disease in France and Germany.
Certain disadvantages attend the naming of a disease after the most prominent symptoms, because at the beginning of the disease these symptoms may be absent, leading to a contradiction in terms, such as exophthalmic goitre with neither protrusion of the eyes nor enlargement of the gland. For this reason names based upon the morbid changes in the tissues which cause the disease have been adopted. Graves' disease (exophthalmic goitre) is now called hyperthyroidism; Gull's disease (myxcedema) is termed hypothyroidism.
Diabetes mellitus owes its name to the signs polyuria and glycosuria. The onset of diabetes mellitus may be insidious or acute; at present we have no proof that those cases which appear to be acute are not really insidious cases aggravated by some toxammia. My observation, recorded in 1917, that the introduction of small quantities of certain bacterial poisons depresses the carbohydrate metabolism most profoundly, is now generally accepted. That is one of the reasons for extirpating any focus of infection in a patient suffering from diabetes mellitus. When the onset is insidious there is a stage at which there is neither polyuria nor glycosuria but only a slight diminution in the efficiency of carbohydrate metabolism. This I term hypoglycopyresis. The simile between hypoglycopyresis and hyperthyroidism is most striking, since in mild hyperthyroidism there may be a complete absence of symptoms except when the patient is submitted to an emotional orgy, and so, too, in early hypoglycopyresis there is neither polyuria nor glycosuria unless the patient submits himself to some carbohydrate orgy. When the pancreas is the cause of the 'hypoglycopyresis then the term " subinsulism," meaning the inefficiency of the beta cells of the islets of Langerhans, may be used, but it must be realized that subinsulism is probably not the only cause of the depression of the carbohydrate metabolism.
Naturally the question arises, how is the condition recognized if there be no polyuria and no glycosuria ? So far, the two cases investigated have had intermittent glycosuria due either to a carbohydrate orgy or to a temporary fall in the renal threshold for dextrose. In the future I hope to recognize hypoglycopyresis in
